We formulate a three-dimensional quantum-mechanical model for the study of nucleon transfer in heavy ion collisions. This model describes the independent particle motion of nucleons initially separated in two adjacent cubic boxes and brought into contact through a window created in the separating wall. We calculate the one-sided flux and the spread of the mass distribution and compare them with results derived from other models.
I. INTRODUCTION
The particle exchange mechanism plays an important role in explaining the dissipative phenomena observed in heavy ion collisions. ' Within the one-body dissipation mechanism the relevant quantity for the dissipation rate is the one-sided current of nucleons which are exchanged via a window opened between the interacting nuclei.
Recently attempts have been made to derive the onesided current on a microscopic basis, starting either from time-dependent or adiabatic time-dependent HartreeFock wave functions. In such calculations some care must be taken because the quantum-mechanical definition of the one-sided current does not always have a meaning. This is due to the fact that the Wigner transform of the one-body density may assume regions of negative values which prevent the extension of the classical definition of the one-sided current ' to a quantum system.
In the present work we formulate a simple threedimensional quantum-mechanical model in order to obtain more insight into the dynamics of particle exchange. This model describes the independent particle motion of nucleons initially separated in two adjacent cubic boxes and brought into contact through a window created in the separating wall. We calculate a time-dependent one-sided current in two different ways 
for any n, and n, ' the label L. Then at t~0 the associated single particle wave function 1("will evolve in time according to P"(x,z, t)= Qd"" (L)e P(x,z) .
The variable y is omitted for simplicity but taken into account in filling up the levels (see Table I ). 
with within the volume of the left box In the present work we consider two systems, A =32
and 80 particles, respectively. The occupied states at I; =0 when the window is closed and each box contains 3/2 particles are indicated in Table I Table   I and the factor 4 takes into account the spin-isospin degeneracy. Here by n we mean the set n",n",n, . For the first two modes Ei+ (n"=n~=n, =1) and Ez+ (n"=l, nz --1, n, =3) of the same parity the Eq. We note that a given n, can correspond to several sets n",n~a nd its multiplicity must be taken into account in (3.12).
As an example, values of J+ are given in Table II for w = 1 and 1.6 fm and l./2 for the 2 =32 particle system.
In Table II Fig. 3(a) In (A2) J'+ is given by (3.6) and originates from the first term in (Al) and J is given by (3.15) and originates from the second term of (Al). Similar considerations are valid for (A3) derived from p".
